The concept of "normalized velocity" has been applied in this study to the echocardiographic (echo) assessment of left ventricular (LV) function in 87 patients. The following normalized velocities were calculated from the ultrasound recording of LV wall motion: 1) the mean circumferential fiber shortening rate (mean VCF), 2) the mean normalized posterior wall velocity (Vpw), and 3) the mean normalized interventricular septal velocity (VIvS) 
ECHO ASSESSMENT OF LV FUNCTION problem would be to examine the velocity of posterior wall motion as an index of left ventricular performance in the absence of asynergy. This, however, has been previously shown to be an unreliable index of LV function.'0" In the present study, the concept of "normalized velocity, as described by Mirsky and associates,'2 has been employed in the evaluation of LV function by echocardiography. Therefore, in addition to mean circumferential fiber shortening rate, two other normalized velocities, the mean normalized posterior wall velocity, and the mean normalized interventricular septal velocity, have been measured, and found to be reliable indicators of LV performance.
Methods
Echocardiographic evaliation of left ventricuilar wall motion was performed in eighty-seven patients. Angiographic evaluiation of left ventricuilar function was also obtained in fiftv of the eighty-seveni patients.
dliameter, to a Statham P23AA transducer with an inifinite time conistant.
Mecasutrernents and Calculations. The left ventricular echocardiographic dimensions were measured from the endocardial echo of the posterior wall to the endocardial echo of the left side of the interventricular septum. Measurements at end diastole were made at the peak of the QRS; measurements at end systole were made at the point of the smallest distance separating septum from posterior wall ( fig  I) . End systolic dimension was not measured in five patients with atrial septal defect and paradoxical septal motion. The left ventrictular ejection time (l.,VET) was measured from the carotid pulse tracing. In cases of mitral regurgitation and in the patient with ventricular septal defect (table 3, '16), 50 msee were added to the INET in order to account for the lack of an isovoluimic period.` ' The mean rate of circumferential fiber shorteninig (mean VCF) was calculated as: meicani VCF (circ/see) = (Dd -Ds)/LVET X Dd (1) where Dd and l)s represent the LV end diastolic and end systolic ectho dimensions respectively. The mean posterior wall velocity (PWV) was calculated as:
PWV (cm/see) PWE figure 2 , most of the patients with CAD fell #18-20 and #25-29 had normal or low-normal ejection within the curve showing good correlation between fractions and were classified as myocardial disease on the ultrasound and the angiographic method. Eleven the basis of a reduced mean VcF 11, 13 out of these twelve patients had LV asynergy (anterior Table 3 Echocardiographic Complete separation between normal and abnormal values was obtained by both techniques with disagreement in only one of the 12 patients with coronary artery disease. Similar good correlation between echocardiographic and cineangiographic determinations of mean VCF has been found previously.", ' The finding of a normal ejection fraction concomitant with reduced mean VCF has also been reported,"1 13 and may imply that normalized velocity measurements are superior to the ejection fraction (which reflects percent of fiber shortening or volume strain) in detecting abnormalities of LV performance. This may be of particular importance in evaluating patients with LV volume overload. Eckberg and associates have reported a group of patients with chronic severe mitral regurgitation, normal systolic ejection fractions and reduced mean VCF. In this study the correlation between the ejection fraction by echo and by angio in patients without CAD is higher than previously reported.2 3 11 This may, in part, be due to the use of Greene's single plane angiographic method, since this method utilizes a directly measured minor diameter, rather than one derived from an area length calculation. Motion of this diameter tends to parallel motion of the echo LV dimension as suggested by the correlation between echo and angio mean VCF. The overestimation of ejection fraction by echo using the cube method may be due to the assumed, rather than measured, long axis. Figure 8 shows In summary, the analysis of LV wall motion by echocardiography utilizing the "normalized velocity" concept appears to be a rational and practical method for evaluation of LV performance. In the absence of asynergy, mean normalized posterior wall velocity provides a reliable index of LV performance, which may be of particular value when abnormal septal motion precludes the determination of ejection fraction and mean VCF. In the presence of asynergy however, VCF and normalized posterior wall or interventricular septal velocities may reflect only the performance of the visualized segment of myocardium. 5 
